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The soil on the study sites is a silty clay loam with a sand, silt and clay 161 content of 20%, 65% and 15%, respectively, and a soil bulk density of 162 approximately 1.3 g cm 3 . The soil total and organic carbon content are low, 163 averaging 9.5 g kg −1 and 6.4 g kg −1 , respectively, and total nitrogen content is 164 1.1 g kg −1 . Soil pH is 7.3 ± 0.4 (std. err.) and soil pore water salinity is 17 ± 2‰. 165
CO2 flux measurements 166
The CO2 fluxes were measured using a field-portable infrared gas analyzer 167 (Li-8100A, LI-COR Biosciences, Inc., Lincoln, NE, U.S.A.) with a commercial 168 survey chamber (8100-103). CO2 measuring range was 0 to 3000 ppm with 169 errors less than 1.5 %. Circular survey collars (10 cm tall by 20 cm diameter) 170 were inserted 3 to 5 cm into the soil 2 hours before measurement began to limit 171 the influences of recent disturbance. The survey collar measured an area of 172 318 cm 2 . The total volume of the flux chamber was calculated as the sum of the 173 volume of the commercial survey chamber system (~4843 cm 3 ) plus the volume 174 inside the collar factoring insertion depth of each collar individually. CO2 175
concentrations were recorded at 1 Hz during 90 s measurement periods, 176 measurements were replicated twice, and values were averaged to ensure data 177 reproducibility (Mukhopadhyay and Maiti, 2014) . Prior to each field trip, the 178 infrared gas analyzer was factory calibrated and checked for zero drift before 179 measurements using CO2-free nitrogen gas (Dyukarev, 2017) . the biomass production of S. salsa largely followed this pattern reaching a total 285 biomass of between 530 and 930 g dry mass m −2 depending on year (Fig. 4) . 286
Overall, the aboveground biomass constituted about 79% of the total biomass 287 (i.e., aboveground plus belowground), but the proportion varied during the 288 growing season. In the spring and early summer, the roots contributed a larger 289
proportion (25% to 35%) of the total biomass whereas in the late summer and 290 autumn the roots only constitute 15% to 20% of the total biomass. This shows 291 that the roots of S. salsa develop prior to peak above ground biomass, and are 292 
323
During inundated periods, Rs+r rates were low because water blocked both 324 oxygen and CO2 transport (Yang et al., 2014) . Water can both absorb or emit 325 CO2 depending on the HCO 3 − /CO 3 2− balance in surface water and the dissolve 326 balance of CO2 between surface water and the atmosphere (Wanninkhof and 327 Knox, 2003) . Suaeda salsa has very limited aerenchyma in its tissue, and no 328 plant-mediated gas transport has been found in this species (Brix et al., 1996) . 329
Besides, compared to the rates of Rs+r and Rp, the rates of gas exchange 330 between surface water and the atmosphere is low. Our observations suggest 331 that the main effect of inundation to the S. salsa marsh respiration is blocking 332 the gas transport from the soil to the atmosphere. Hence, the Rs+r rate is very 333 sensitive to water level variation just around the soil surface. This phenomenon 334 was also reported in cool temperate bog located in Mer Bleue, Canada ( 
Plant respiration 394
Rp in S. salsa wetlands can be determined by 395
396 where mp (g dry weight m −2 ) is the biomass of S. salsa and kact was the 397 amount of CO2 that 1 gram plant material can produce in 1 hour based on our 398 study, and is used here to indicate the influence that seasonal plant activity has 399 on Rp. 
